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(54) ORGANIC THIN FILM LIGHT-EMITTING TRANSISTOR AND EMISSION LUMINANCE CONTROL METHOD 
USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a characteristic by integrating 
an organic EL element with an organic transistor, to provide an organic 
thin film light-emitting transistor formed by improving a specific 
occupying area of a luminescent part on a substrate, and to provide an 
emission luminance control method capable of modulating emission 
luminance of the element only by varying a gate voltage. 
SOLUTION: This organic thin film light-emitting transistor is 
characteristically provided with: the substrate 2; gate electrodes 3 
formed on one surface of the substrate 2; a gate insulating thin film 
layer 4 formed so as to cover a region including at least the electrodes 3 
on the surface of the substrate 2 on the electrode 3 side; an organic ^ 
transistor activating thin film layer 5 formed on the surface of the layer 
4; an electrode B7 formed on the surface of the layer 5; source 
electrodes 6 formed so as to surround the electrode B7 on the surface 
of the layer 5; an organic electroluminescent thin film layer 8 formed so 
as to cover at least a part of the electrode B7; and an electrode A9 
formed on the surface of the layer 8. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An organic thin film luminescence transistor comprising: 
A substrate. 

A gate electrode provided in one field of a substrate. 

A gate insulating thin film layer provided in a near field in which a gate electrode of a substrate was formed so 
that a field which contains a gate electrode at least might be covered. 

An organic transistor activity thin film layer formed in the surface of a gate insulating thin film layer, A source 
electrode provided so that the electrode B might be surrounded on the electrode B and the surface of an 
organic transistor activity thin film layer which were established in the surface of an organic transistor activity 
thin film layer, The electrode A formed in the surface of an organic electroluminescence thin film layer provided 
so that a part of electrode B might be covered at least, and an organic electroluminescence thin film layer. 

[Claim 2]An organic thin film luminescence transistor comprising: 
A substrate. 

A gate electrode provided in one field of a substrate. 

A gate insulating thin film layer provided in a near field in which a gate electrode of a substrate was formed so 
that a field which contains a gate electrode at least might be covered. 

A source electrode provided so that the electrode B might be surrounded on the electrode B and the surface of 
a gate insulating thin film layer which were established in the surface of a gate insulating thin film layer, an 
organic thin film layer provided so that a part of electrode B might be covered at least, and the electrode A 
formed in the surface of an organic thin film layer. 

[Claim 3]A light-emitting-luminance control method adjusting a current amount which flows between the 
electrode A and the electrode B by the change of potential which impresses voltage between a source electrode 
of the organic thin film luminescence transistor according to claim 1 or 2, and the electrode A, and is impressed 
to a gate electrode, and controlling light emitting luminance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the light-emitting-luminance control method using the organic 
thin film luminescence transistor and it using the organic thin film electroluminescent element (henceforth an 
organic EL device) which sends current through an organic thin film and takes out surface state luminescence. 
[0002] 

[Description of the Prior Art]Organic thin film EL elements are an electron poured in by impression of voltage 
into an organic thin film from a double-sided electrode, and a current drive type surface state spontaneous light 
corpuscle child using luminescence by the recombination of an electron hole, or [ therefore, / that time for an 
organic EL device to emit light is restricted only during the time when the electron and the electron hole are 
poured in with the impressed voltage, and an element is a luminescent state ] — only ON of driver voltage 
impression whether it is a non luminescent state and an OFF state are supported. That is, it is impossible to 
separate supply of the electrical energy for a drive, and luminescence and grant of nonluminescent drive 
information. For this reason, since there is no memory effect in luminescence of each pixel when using an 
organic EL device as a surface state display device which comprises many pixels, Image display is impossible if 
the direct drive by a simple matrix system and the drive system using an active-matrix thin film transistor (TFT) 
is not adopted. 

[0003]However, there are problems, such as a cross talk and the difficulty of gradation grant, in the direct-drive 
method by a simple matrix system, and there are problems, like the large area display with high manufacture cost 
is difficult, and there is in an active-matrix drive system. When carrying out the active-matrix drive of the 
organic EL device by Si-TFT, an organic EL device part must be formed in the upper part by a manufacturing 
process which is completely different from this by the usual method on a substrate after creating Si-TFT. If an 
organic TFT part and an organic EL device part will be created on a substrate, The organic electroluminescence 
display of an active-matrix drive may be producible by the same dry type or a wet film production method, the 
example is reported (A. — ) [ Dodabalapur and ] Z. Bao and A. Makhija, J. g.Laquindanum, V. R. Raju, Y. Feng, H. 
E.Kats, J. Rogers; "Organic smartpixels". Applied Physcs Letter, 73 (2), 142-144 (1998). However, the method 
which arranges the organic EL device and organic transistor of the above-mentioned former in parallel on a 
substrate, the ratio which a light-emitting part occupies on a substrate since the complicatedness of producing 
a drive transistor and a light-emitting part in a separate process, and the area which an actuator occupies on a 
substrate are large — it had the problem that area became small. 
[0004] 

[Problem(s) to be Solved by the Invention]While SUBJECT of this invention can unify an organic EL device and 
an organic transistor and being able to produce an organic thin film luminescence transistor easily, the ratio of a 
light-emitting part which raises epoch-makingly the characteristic of the organic EL device controlled by a 
transistor, and occupies it on a substrate — providing the organic thin film luminescence transistor which boiled 
the occupation area markedly and improved it. And it is in providing the light-emitting-luminance control method 
which can modulate the light emitting luminance of an organic EL device only by changing gate voltage. 
[0005] 

[Means for Solving the Problem]This invention persons came to complete this invention, as a result of inquiring 
wholeheartedly, in order to solve an aforementioned problem. That is, since an organic EL device is a current 
drive element, light emitting luminance of a pixel which constitutes a display is proportional to a current amount 
passed to a pixel. On the other hand, quantity of a saturation current controllable by a field effect transistor of a 
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piece is proportional to carrier mobility and channel width of active layer material to be used, and inversely 
proportional to channel length. Since carrier mobility of an organic thin film material is large and it is a 10" 
2 cm 2 /Vs grade, Current made sufficient for a pixel of an organic EL device emitting light brightly in channel 
length if channel width was made into size comparable as channel length as for several microns or less cannot 
be sent. 

[0006] However, if a transistor with bigger channel width than pixel size of a light emitting device was used, area 
whose drive transistor portion is larger than an emission area of a light emitting device will be occupied on a 
substrate. As a means to solve these contradictions, in order to enlarge channel width, there is a method of 
forming a linear long channel in a periphery of a light emitting device. This method was recommended one step, 
and when a sauce drain electrode of a transistor was made in one and it was crowded around an electrode of a 
light emitting device, it resulted in the new way of thinking that element composition can also be simplified at 
once. 

[0007]That is, this invention is specified by a matter indicated to the following [1] - [3]. 

[1]A gate insulating thin film layer provided in a near field in which a substrate, a gate electrode provided in one 
field of a substrate, and a gate electrode of a substrate were formed so that a field which contains a gate 
electrode at least might be covered, An organic transistor activity thin film layer formed in the surface of a gate 
insulating thin film layer, A source electrode provided so that the electrode B might be surrounded on the 
electrode B and the surface of an organic transistor activity thin film layer which were established in the surface 
of an organic transistor activity thin film layer, An organic thin film luminescence transistor possessing the 
electrode A formed in the surface of an organic electroluminescence thin film layer provided so that a part of 
electrode B might be covered at least, and an organic electroluminescence thin film layer. 

[0008][2]A gate insulating thin film layer provided in a near field in which a substrate, a gate electrode provided 
in one field of a substrate, and a gate electrode of a substrate were formed so that a field which contains a gate 
electrode at least might be covered, A source electrode provided so that the electrode B might be surrounded 
on the electrode B and the surface of a gate insulating thin film layer which were established in the surface of a 
gate insulating thin film layer, An organic thin film luminescence transistor possessing an organic thin film layer 
provided so that a part of electrode B might be covered at least, and the electrode A formed in the surface of 
an organic thin film layer. 

[0009][3][1] Or a light-emitting-luminance control method which adjusts a current amount which flows between 
the electrode A and the electrode B by the change of potential which impresses voltage between a source 
electrode of an organic thin film luminescence transistor given in [2], and the electrode A, and is impressed to a 
gate electrode, and controls light emitting luminance. 
[0010] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. A length of one side considers the 
pixel of the square of W with an organic EL device, and when setting to I the current which flows through the 
pixel, surface light luminosity is proportional to I/W 2 . On the other hand, supposing this length of one side 
encloses the periphery of the pixel of the square of W with the transistor taken to channel length, sauce drain 
current I which flows through a transistor is proportional to 4W. If the current per unit channel width which can 
be passed to a transistor is made into I |jm , in the element which made the transistor in accordance with the 

periphery of this light emitting device, the surface light luminosity of a pixel is proportional to 4I |jm W/W 2 = 4I |im /W. 
That is, when the channel length using the same material compares with the same transistor, it turns out that it 
is inversely proportional to the size of a pixel, and maximum face light emitting luminance becomes large. 
Therefore, although the element which this light emitting device and transistor unified is not suitable for a display 
with big pixel size, it is understood that validity is larger on the display of the high resolution which accumulates 
and constitutes small pixel size. 

[001 1]Carrier mobility to Table 1 (Table 1) by 0.020-cm 2 /Vs (typical value reported with the organic thin film 
transistor). The example at the time of changing pixel size for the value of the light emitting luminance at the 
time of incorporating the value of a saturation current in case channel length is 0.1 mm, and the light emitting 
device of luminous efficiency 1.5 cd/m 2 at that time (typical luminous efficiency of an organic EL device) from 
100 micrometers to 10 mm was shown. 
[0012] 
[Table 1] 
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0.09 


3.84 


4. 26 


42.6 


0.2x4 


0.04 


2.56 


6.4 


96 


1 0.1x4 


0. 01 


1.28 


12.8 


192 



[0013]Current was calculated using the following formula (1) of the saturation current of FET, and (several 1). 

[0014] 

[Equation 1] 

I sat =W/2L (C.mu(V Q -V T ) 2 ) (1) 

the inside of a formula, and W — channel width and L — channel length and Cj — the capacitance of an 

element. Even if mu uses the material developed now if pixel size is 1 mm or less from Table 1 where carrier 
mobility and V Q express gate voltage and V T expresses threshold voltage, respectively, it turns out that bright 

luminescence more than 19 cd/m 2 is realizable. 

[001 5] Hereafter, an organic thin film luminescence transistor, a manufacturing method for the same, and a light- 
emitting— luminance control method are explained, referring to Drawings. 

(Embodiment 1) Drawing 1 is an example of structure of an organic thin film luminescence transistor in the 
embodiment of the invention 1, drawing 2 is a sectional view in A-A of drawing 1 , and drawing 3 is a sectional 
view in B-B of drawing 1 . A gate electrode in which provide one in a figure in an organic thin film luminescence 
transistor, 2 was provided in a substrate, and 3 was provided in one field of the substrate 2, A gate insulating 
thin film layer provided as a field which contains the gate electrode 3 at least covered in 4 to a near field in 
which the gate electrode 3 of a substrate was formed, An organic transistor activity thin film layer by which 5 
was formed in the surface of the gate insulating thin film layer 4, The electrode B of surface state by which 6 
was provided in the surface of the organic transistor activity thin film layer 5. A source electrode provided as 
electrode B6 surrounded in 7, an organic electroluminescence thin film layer provided as a field which contains 
electrode B6 and the source electrode 7 at least covered in 8. The electrode A of surface state by which (it is 
hereafter called an organic electroluminescence thin film layer) and 9 were formed in the surface of the organic 
electroluminescence thin film layer 8, and 10 and 1 1 are output port of an electrode. 

[0016]Here, luminescence from an organic electroluminescence thin film layer may be taken out to a counter 
direction the substrate side through a case where it takes out from the substrate side through the electrode B, 
and the electrode A. In taking out luminescence from an organic electroluminescence thin film layer from the 
substrate side through the electrode B, On an electrode material and a concrete target which pass various 
visible light, such as a transparent electrode and a translucent electrode. An ITO thin film, a zinc oxide thin film, 
an indium zinc oxide thin film, a translucent gold thin film, Consider it as a translucent aluminum thin film, 
translucent platinum thin film, and Cul thin film etc., and a gate electrode, It is made an electrode material and a 
concrete target which pass various visible light, such as an electrode which has a light passing section of shape 
as shown in drawing 2 or a transparent electrode, and a translucent electrode, at an ITO thin film, zinc oxide thin 
film, indium zinc oxide thin film, translucent gold thin film, translucent aluminum thin film, translucent platinum 
thin film, and Cul thin film etc. In taking out luminescence from an organic electroluminescence thin film layer to 
a counter direction the substrate side through the electrode A, The electrode A is used as an electrode material 
and a concrete target which pass various visible light, such as a transparent electrode and a translucent 
electrode, at an ITO thin film, zinc oxide thin film, indium zinc oxide thin film, translucent gold thin film, 
translucent aluminum thin film, translucent platinum thin film, and Cul thin film etc. 

[0017]Construction material of a substrate A silicon wafer, glass, a tin indium oxidation thing, mica, Although 
plastic films, such as metal, such as zinc, aluminum, copper, stainless steel besides graphite and a molybdenum 
sulfide, magnesium, iron, nickel, gold, and silver, polyimide, polyester, polycarbonate, and an acrylic resin, etc. are 
mentioned, it is not limited to these. 

[001 8] Although an example of shape of a gate electrode was shown in drawing 2 , shape is not necessarily limited 
to this, can accumulate many light-emitting parts on a substrate besides being circular, a rectangle, etc., and can 
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make them shape which maximizes a surface state light-emitting part. 

[0019]As construction material of a gate insulating thin film layer, polyvinyl phenol, polyparaxylylene and its 
derivative, Polyimide, its derivative, polyacrylonitrile, poly methyl methacrylate, Polystyrene, a polyphenol 
derivative, polyurea, polyethylene, polypropylene, Polyvinyl chloride, a polyvinylidene chloride, polyvinyl fluoride, 
polyvinylidene fluoride, Metal oxide thin films, such as polymer thin films, such as an acetyl cellulose and its 
derivative, and alumina, Wet process which inorganic oxide thin films, such as silica, a silicon nitride thin film, etc. 
are used, and is formed with a spin coat, Although a dry method which forms a parylene thin film (parylene: trade 
name; Japanese Parylene Company make) with vacuum deposition, a thin-film-forming method by electrolytic 
oxidation, an electrolytic polymerization method, a method of forming a thin film of silica or alumina by weld slag, 
etc. are used, it is not limited to these. If a gate insulating thin film layer is formed so that a field which contains 
a gate electrode at least may be covered, it is sufficient for it, and it does not need to be formed so that the 
whole surface of a substrate may be covered. 

[0020]As construction material of an organic transistor activity thin film layer, Polymer or oligomer represented 
with conjugated polymer, for example, a polyphenylene vinylene derivative, The Polyful Oren derivative, a poly 
thiophene derivative, polyphenylene derivatives, and these copolymers, Aromatic hydrocarbon oligomer, such as 
oligo phenylene, an oligo thiophene, and oligo phenylenevinylene, etc. are mentioned, and wet process, such as a 
spin coat method, the dip-coating method, the ink jet printing method, the screen printing method, and a spray 
coating method, is used in this case. In the case of a low molecule substance, for example, pentacene, tetracene, 
a copper phthalocyanine, fluoride substitution phthalocyanine, a perylene derivative, etc., a vacuum deposition 
method is mainly used, but techniques, such as an electrolytic polymerization method and an electrolytic 
deposition method, can also be used. 

[0021] Although an example of shape of a source electrode and the electrode B was shown in drawing 3 , it is not 
necessarily limited to this, many light-emitting parts can be accumulated on a substrate besides being circular, a 
rectangle, etc., and it can be considered as shape which maximizes a surface state light-emitting part. 
[0022]As an organic electroluminescence thin film layer, a monolayer organic thin film or an organic thin film 
more than two-layer is laminated, and it is formed. To an organic thin film here A low molecular weight 
compound. (Specifically) As a thin film and electron-transport-property luminous layers of aromatic amine as a 
hole transporting bed, such as N,N'-diphenyl-N,N'-(bis-3-methylphenyl)-1,1 '-diphenyl-4 t 4'-diamine (TPD). What 
comprises a laminated thin film with thin films, such as a ** 8-oxy KINORINO aluminium complex, etc., a thing 
which comprises high molecular compounds (specifically a poly para-phenylene vinylene derivative, the Polyful 
Oren derivative, a polyphenylene derivative, etc.), a thing which comprises both mixture, etc. are contained. 
[0023]The surface of the upper electrode A which sandwiches an organic electroluminescence thin film layer, 
and the electrode B, It may be covered with a thin film of organic compounds, such as inorganic compounds, 
such as metal, such as lithium of a duty which promotes carrier injection called a buffer layer and with which 
driver voltage is reduced, and magnesium, LiF, Li 2 0, and CaO, and phthalocyanine, or those mixtures. Since the 

electrode B is used as the anode when forming an organic electroluminescence thin film layer in the upper 
surface of the electrode B, First as an anode buffer layer, the anode is protected, and conductive polymer thin 
films, such as deposition thin films, such as phthalocyanine and aromatic polyamine, poly aniline, a polythiophene 
and its derivative, polypyrrole, are formed and used in order to improve the pouring characteristic of an electron 
hole. 

[0024]Between the electrode A and an organic electroluminescence thin film layer, an organic matter thin film 
layer etc. which contain metallic oxides, such as inorganic dielectric thin films, such as LiF, and Li oxide, an 
alkaline metal, and alkaline earth metal ion as a cathode buffer layer may be inserted. A case where such a 
buffer layer is added is included in an electrode used by the anode and the negative pole among a Description. 
As a method of forming an organic electroluminescence thin film layer, the various wet producing-film methods 
from a solution, such as a vacuum deposition method, a spin coat method, a dip coating method, the silk screen 
method, a spray method, and the ink jet printing method, etc. are used. If an organic electroluminescence thin 
film layer is formed so that a field which contains a part of electrode B at least may be covered, it is sufficient 
for it. 

[0025]Metal electrodes, such as aluminum, an aluminium-lithium alloy, calcium, and a magnesium silver alloy, etc. 
are specifically used for the electrode A as the negative pole. Although shape in particular of the electrode A is 
not limited, it is preferred to consider it as the almost same shape as the electrode B from a point which 
prevents the leakage current from a source electrode and makes area of a light-emitting part the maximum. 
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[0026]As an electrode material of a gate electrode, a source electrode, the electrode B (drain electrode), and 
the electrode A, Gold, copper, aluminum, platinum, chromium, palladium, indium, nickel, Metal and these alloys, 
such as magnesium, silver, and gallium, a tin indium oxidation thing, Although one sort, such as compound 
semiconductors, such as oxide semiconductors, such as polysilicon, an amorphous silicon, a tin oxidation thing, 
indium oxide, and titanium oxide, gallium arsenide, and gallium nitride, or two sorts or more are mentioned, it is 
not limited to these. 

[0027] Hereafter, a manufacturing method of an organic thin film luminescence transistor in this embodiment is 
explained. First, luminescence from an organic electroluminescence thin film layer is taken out from the 
substrate side through the electrode B, and a case where use the electrode B as the anode of an organic EL 
device part, and the electrode A is used as the negative pole is explained. On a substrate, a gold thin film as a 
gate electrode of shape shown in drawing 2 is formed. Here, a method etc. which used mask deposition and 
photoresist are used for pattern formation. 

[0028]Next, a gate insulating thin film layer is formed in an entire substrate. It forms with wet process by a spin 
coat, etc., using a polymer thin film as a gate insulating thin film layer. Then, an organic transistor activity thin 
film layer is formed in the upper part of a gate insulating thin film layer in an entire substrate. Here, when an 
organic transistor activity thin film layer is polymer or oligomer represented with conjugated polymer, wet 
process, such as a spin coat, can be used, but in the case of a low molecule substance, a vacuum deposition 
method is mainly used. 

[0029]The electrode B (drain electrode) which has a light transmittance state in the upper part of an organic 
transistor activity thin film layer, and a source electrode are formed in shape shown in drawing 3 . Conditions 
which do not give a damage to an organic transistor activity thin film layer which carries out mask deposition of 
the gold electrode of thickness which has not less than 50% of transmissivity are chosen, and a method of 
forming an indium tin oxide transparent conductive thin film (ITO transparent electrode) by weld slag is used. 
After forming a source electrode and the electrode B, an organic electroluminescence thin film layer is formed 
all over the upper part of the electrode B, finally the cathode electrode A is formed, and an organic thin film 
luminescence transistor is completed. 

[0030]In an organic thin film luminescence transistor formed in this way, bias of the electrode A is beforehand 
carried out to minus to a source electrode (grounding) as a method of driving, in case the electrode A is the 
negative pole. For example, where -1 5V is impressed, although impressed electromotive force is distributed 
between the negative pole (electrode A)-electrodes B of an organic electroluminescence part (anode) between a 
source electrode-drain electrode (electrode B) of a transistor part, since gate voltage is not added, voltage has 
mainly been built over a transistor part. 

[0031 ]If negative voltage applied to a gate electrode is made to increase in this state, an electric field effect will 
work, and if it becomes more than threshold voltage, current will begin to flow into the source electrode-drain 
inter-electrode of a transistor part. In this state, since voltage between a source electrode and the electrode A 
is mainly added between the negative pole (electrode A)-electrodes B (anode), A hole which current flowed also 
into an organic electroluminescence part, namely, moved source electrode-drain inter-electrode spreads in the 
anode in the whole field of the after-attainment anode, A hole is uniformly poured into an organic 
electroluminescence thin film layer from the whole electrode B (anode) surface of surface state, on the other 
hand, a hole and an electron in which an electron was poured in and poured into an organic electroluminescence 
thin film layer from the negative pole (electrode A) recombine, and it results in surface state luminescence. 
Luminescence is taken out from the substrate side through the electrode B of transparency (anode). Thus, light 
emitting luminance can be modulated by changing gate voltage, impressing fixed voltage to source electrode- 
drain inter-electrode. 

[0032]Next, as a method of driving, in case the electrode A is the anode, bias of the electrode A (anode) is 
carried out to plus to a source electrode. For example, where and+15V is impressed, although impressed 
electromotive force is distributed between the anode (electrode A)-electrodes B of an organic 
electroluminescence part (negative pole) between a source electrode-drain electrode (electrode B) of a 
transistor part, since gate voltage is not added, voltage has mainly been built over a transistor part. 
[0033]If negative voltage applied to a gate electrode is made to increase in this state, an electric field effect will 
work, and if it becomes more than threshold voltage, current will begin to flow into the source electrode-drain 
inter-electrode of a transistor part. Since voltage between a source electrode and the electrode A is mainly 
added between the anode (electrode A)-electrodes B (negative pole) in this state, Current flows also into an 
organic electroluminescence part, namely, it moves towards a source electrode in a hole from a drain electrode 
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(electrode B), An electron is poured into an organic electroluminescence thin film layer from the whole electrode 
B surface which is the negative pole, on the other hand, a hole and an electron in which a hole was poured in 
and poured into an organic electroluminescence thin film layer from the anode (electrode A) recombine, and it 
results in surface state luminescence. Luminescence is taken out from the substrate side through the electrode 
B of transparency (negative pole). 

[0034]Thus, light emitting luminance can be modulated by changing gate voltage, impressing fixed voltage to 
source electrode-drain inter-electrode. On the other hand, when taking out luminescence through the electrode 
A 'of a counter direction the substrate side, an electrode material etc. which pass various visible light, such as an 
ITO thin film and a translucent gold electrode, can be used for the electrode A, but an ITO thin film is preferred. 
[0G35](Embodiment 2) Drawing 4 is an example of structure of an organic thin film luminescence transistor in the 
embodiment of the invention 2. A gate electrode in which the inside 1a of a figure provides in an organic thin film 
luminescence transistor, 2a was provided in a substrate, and 3a was provided in one field of the substrate 2a, A 
gate insulating thin film layer provided so that 4a might cover a field which contains the gate electrode 3a at 
least to a near field in which the gate electrode 3a of a substrate was formed, A source electrode provided so 
that the electrode B of surface state by which 6a was formed in the surface of the gate insulating thin film layer 
4a, and 7a might surround electrode B6a, An organic thin film layer provided so that 8a might cover a field which 
contains electrode B6a and the source electrode 7a at least, and 9a are the electrodes A of surface state 
formed in the surface of the organic thin film layer 8a. 

[0036]As for an organic thin film luminescence transistor in this embodiment, an organic thin film layer is playing 
a role of an organic transistor activity thin film layer, and a role of all thru/or a part of organic 
electroluminescence activity thin film layers. 

[0037]Here as a material of an organic thin film layer which has a function of both an organic transistor activity 
thin film layer and an organic electroluminescence activity thin film layer. Specifically Phenylenevinylene 
oligomer, phenylene oligomer, A vacuum deposition thin film of aromatic hydrocarbon, such as pentacene, 
anthracene, and tetracene, Although a thin film etc. of main chain pi conjugated polymer, such as a vacuum 
deposition thin film of aromatic compounds containing hetero atoms, such as thiophene oligomer, a poly 
thiophene derivative, a polyphenylene vinylene derivative, the Polyful Oren derivative, and a polyphenylene 
derivative, are mentioned, it is not limited to these. As a method of producing an organic thin film layer, although 
a vacuum deposition method, a spin coat method, a dip coating method, the silk screen method, a spray method, 
the ink jet printing method, etc. are mentioned, it is not limited to these. 

[0038]About a substrate, a gate electrode, a gate insulating thin film layer, the electrode B, a source electrode, 
and the electrode A, it is the same as that of Embodiment 1. The necessity of an organic thin film luminescence 
transistor in this embodiment of forming independently an organic transistor activity thin film layer and an 
organic electroluminescence thin film layer can be lost, it can simplify a process more, and can reduce a 
manufacturing cost. 

[0039] Hereafter, a manufacturing method of an organic thin film luminescence transistor in this embodiment is 
explained. A gate electrode and a gate insulating thin film layer are formed on a substrate like Embodiment 1. A 
direct source electrode and a drain electrode (electrode B) are formed in the upper part. An organic thin film 
layer which besides serves both as a part of organic transistor activity thin film layer and organic 
electroluminescence thin film layer is formed, and the electrode A is formed on this. 
[0040]Here as a layer which serves both as an organic transistor activity thin film layer and an organic 
electroluminescence thin film layer. Those without a hole transportability luminous layer may be further taken as 
a two-layer laminated structure in which an electron-transport-property luminous layer was formed in the upper 
part in which a layer which serves both as a part of case where monolayer is used, and an organic transistor 
activity thin film layer and an organic electroluminescence thin film layer (an electron transport layer or a hole 
transporting bed) was formed. 

[0041]In an organic thin film luminescence transistor formed in this way, bias of the electrode A is beforehand 
carried out to minus to a source electrode (ground potential) as a method of driving, in case the electrode A is 
the negative pole. For example, where -15V is impressed, although impressed electromotive force is distributed 
between the negative pole (electrode A)-electrodes B of an organic electroluminescence part (anode) between a 
source electrode-drain electrode (electrode B) of a transistor part, since gate voltage is not added, voltage has 
mainly been built over a transistor part. 

[0042]If negative voltage applied to a gate electrode is made to increase in this state, an electric field effect will 
work, and if it becomes more than threshold voltage, current will begin to flow into the source electrode-drain 



http://www4.ipdl.inpitgo.jp^ 2010/08/03 



JP ? 20Q3-282256 5 A [DETAILED DESCRIPTION] 



7/9 s<—is 



inter-electrode of a transistor part. Since voltage between a source electrode and the electrode A is mainly 
added between the negative pole (electrode A)-electrodes B (anode) in this state, A hole which current flowed 
also into an organic electroluminescence part, namely, moved source electrode-drain inter-electrode once 
spreads in the whole field of the anode, after reaching the anode, A hole is poured into an organic 
electroluminescence thin film layer which serves as an organic transistor activity thin film layer again uniformly 
from the whole electrode B (anode) surface of surface state, and on the other hand, a hole and an electron in 
which an electron was poured in and poured into an organic electroluminescence thin film layer from the 
negative pole (electrode A) recombine, and it results in surface state luminescence. Luminescence is taken out 
from the substrate side through the electrode B of transparency (anode). Thus, light emitting luminance can be 
modulated by changing gate voltage, impressing fixed voltage to source electrode-drain inter-electrode. 
[0043]Next, as a method of driving, in case the electrode A is the anode, bias of the electrode A (anode) is 
carried out to plus to a source electrode. For example, where +15V is impressed, although impressed 
electromotive force is distributed between the anode (electrode A)-electrodes B of an organic 
electroluminescence part (negative pole) between a source electrode-drain electrode (electrode B) of a 
transistor part, since gate voltage is not added, voltage has mainly been built over a transistor part. 
[0044]If negative voltage applied to a gate electrode is made to increase in this state, an electric field effect will 
work, and if it becomes more than threshold voltage, current will begin to flow into the source electrode-drain 
inter-electrode of a transistor part. Since voltage between a source electrode and the electrode A is mainly 
added between the anode (electrode A)-electrodes B (negative pole) in this state, Current flows also into an 
organic electroluminescence part, namely, it moves towards a source electrode in a hole from a drain electrode 
(electrode B), Not a hole but an electron is poured into an organic electroluminescence thin film layer from the 
whole electrode B surface which is the negative pole, and on the other hand, a hole and an electron in which a 
hole was poured in and poured into an organic electroluminescence thin film layer from the anode (electrode A) 
recombine, and it results in surface state luminescence. Luminescence is taken out from the substrate side 
through the electrode B of transparency (negative pole). 

[0045]Thus, light emitting luminance can be modulated by changing gate voltage, impressing fixed voltage to 
source electrode-drain inter-electrode. As mentioned above, although a case where an organic transistor 
activity thin film layer was a hole transportation type (p-mold) was explained as an example, electron 
transportation type (n-mold) a drive method and a principle of operation with the same said of a case 
correspond. When taking out luminescence through the electrode A of a counter direction the substrate side, an 
electrode material etc. which pass various visible light, such as an ITO thin film and a translucent gold electrode, 
can be used for the electrode A, but an ITO thin film is preferred. 
[0046] 

[Example] Hereafter, although working example explains this invention in detail, this invention is not limited to 
these. 

On working example 1 glass substrate, gold is produced 30 nm in thickness with a vacuum deposition method via 
the mask of the pattern of the electrode shown in drawing 2 , and the gate gold electrode whose length of one 
side is 0.2 mm is produced. This glass substrate is moved to a chemical vapor deposition system. Heating 
evaporation of the xylylene dimer (trade name: product made from parylene and Japanese Parylene) is carried 
out under decompression, a pyrolysis is carried out through the heating tube heated at 680 **, and an diradical 
monomer is generated, it was made to generate to up to the substrate concerned held to the room temperature 
— diradical monomer introduction is carried out and a 300-nm-thick polyparaxylylene thin film is produced. A 
substrate is moved to a vacuum deposition machine and 50 nm of pentacene thin films are formed with vacuum 
deposition as an organic transistor activity thin film layer. The mask pattern for forming the source electrode 
and drain electrode of shape which were shown in drawing 3 is provided, and a 20-nm-thick translucent gold thin 
film electrode is formed with vacuum deposition. Thereby, the electrode B of the rectangle whose transistor and 
length of one side whose channel width channel length is about 0.8 mm in 0.1 mm are 0.2 mm (it serves as the 
anode) is formed. The copper phthalocyanine as an organic electroluminescence BAFFA layer is formed with 10- 
nm vacuum deposition so that an entire substrate may besides be covered. Besides, N,N'-diphenyl-N,N -(bis-3- 
methylphenyl)-1,1'-diphenyl-4,4'-diamine (TPD) as an electron hole transporting bed, With vacuum deposition, 8- 
oxy KINORINO aluminium complex (Alq 3 ) as electron transportation/a luminous layer is formed in 50-nm 

thickness, respectively. The MgAg alloy thin film (weight ratio 10:1) of 200-nm thickness is formed as the 
electrode A (negative pole). The produced element is moved to the measuring vessel which has a quartz window, 
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a container is made into a vacuum, and the back performs measurement of an element characteristic. The 
source electrode of an element is grounded and the direct current voltage of the minus 100V is impressed to the 
electrode A (negative pole). In this state, luminescence is not observed at all. Next, if negative voltage is 
impressed to a gate electrode and voltage is made to increase, luminescence will be observed by -30V. If voltage 
is made to increase, light emitting luminance will increase according to the increase in gate voltage mostly, and if 
the value of gate voltage is reduced, luminosity will decrease. The gate voltage dependency of drain current and 
light emitting luminance is shown in drawing 5 . 

[0O47]On working example 2 glass substrate, gold is produced 30 nm in thickness with a vacuum deposition 
method via the mask of the pattern of the electrode shown in drawing 2 , and the gate gold electrode whose 
length of one side is 0.2 mm is produced. This glass substrate is moved to a chemical vapor deposition system. 
Heating evaporation of the xylylene dimer (trade name: product made from parylene and Japanese Parylene) is 
carried out under decompression, a pyrolysis is carried out through the heating tube heated at 680 **, and an 
diradical monomer is generated, it was made to generate to up to the substrate concerned held to the room 
temperature — diradical monomer introduction is carried out and a 300-nm-thick polyparaxylylene thin film is 
produced. With a spin coat, the transistor active layer of 100-nm thickness is formed from the chloroform fluid 
of REJIO regular poly (3-octylthio Feng 2,5-diyl) (P30T). The mask pattern for forming the source electrode and 
• drain electrode of shape which were illustrated to drawing 1 is provided, and a 20-nm-thick translucent gold thin 
film electrode is formed with vacuum deposition. Thereby, the electrode B of the rectangle whose transistor and 
length of one side whose channel width channel length is about 0.8 mm in 0.1 mm are 0.2 mm (it serves as the 
anode) is formed. In the shape which besides carries out wholly coating of the substrate to a field, the 
polyethylene dioxythiophene / polystyrene sulfonate (PEDOT/PSS) thin film as an anode bar fur layer 100 nm, 
Poly as an organic electroluminescence activity thin film layer (a spin coat is carried out from the toluene 
solution of 2-methoxy-5-(2-ethyl HEKISOKISHI)-1 ,4-phenylenevinylene (MEH-PPV), and it is considered as a 
100-nm thin film.) 150 nm of aluminum is vapor-deposited as a cap which prevents oxidation of 150 nm of 
calcium thin films, and calcium as the electrode A (negative pole). The produced element is moved to the 
measuring vessel which has a quartz window, a container is made into a vacuum, and the back performs 
measurement of an element characteristic. The source electrode of an element is grounded and the direct 
current voltage of the minus 100V is impressed to the electrode A (negative pole). In this state, luminescence is 
not observed at all. Next, if negative voltage is impressed to a gate electrode and voltage is made to increase, 
luminescence will be observed by -20V. If voltage is made to increase, light emitting luminance will increase in 
proportion to the increase in gate voltage mostly, and if the value of gate voltage is reduced, luminosity will 
decrease. The gate voltage dependency of drain current and light emitting luminance is shown in drawing 6 . 
[0048]On working example 3 glass substrate, gold is produced 30 nm in thickness with a vacuum deposition 
method via the mask of the pattern of the electrode shown in drawing 2 , and the gate gold electrode whose 
length of one side is 0.2 mm is produced. This glass substrate is moved to a chemical vapor deposition system. 
Heating evaporation of the xylylene dimer (trade name: product made from parylene and Japanese Parylene) is 
carried out under decompression, a pyrolysis is carried out through the heating tube heated at 680 **, and an 
diradical monomer is generated, it was made to generate to up to the substrate concerned held to the room 
temperature — diradical monomer introduction is carried out and a 300-nm-thick polyparaxylylene thin film is 
produced. Next, the mask pattern for forming the source electrode and drain electrode of shape which were 
shown in drawing 3 is provided, and a 20-nm-thick translucent gold thin film electrode is formed with vacuum 
deposition. Thereby, the electrode B of the rectangle whose transistor and length of one side whose channel 
width channel length is about 0.8 mm in 0.1 mm are 0.2 mm (it serves as the anode) is formed. It is poly (a spin 
coat is carried out from the toluene solution of 2-methoxy-5-(2-ethyl HEKISOKISHI)-1 ,4-phenylenevinylene 
(MEH-PPV), and it is considered as a 100-nm thin film.) as a thin film layer which serves both as a transistor 
active layer and an organic electroluminescence active layer. 150 nm of aluminum is vapor-deposited as a cap 
which prevents oxidation of 150 nm of calcium thin films, and calcium as the electrode A (negative pole). The 
produced element is moved to the measuring vessel which has a quartz window, a container is made into a 
vacuum, and the back performs measurement of an element characteristic. The source electrode of an element 
is grounded and the direct current voltage of the minus 100V is impressed to the electrode A (negative pole). In 
this state, luminescence is not observed at all. Next, if negative voltage is impressed to a gate electrode and 
voltage is made to increase, luminescence will be observed by -60V. If voltage is made to increase, light emitting 
luminance will increase in proportion to the increase in gate voltage mostly, and if the value of gate voltage is 
reduced, luminosity will decrease. 
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[0049] 

[Effect of the Invention]While according to the organic thin film luminescence transistor of this invention being 
able to unify an organic EL device and an organic transistor and being able to produce very easily, the ratio of a 
light-emitting part which can raise epoch-makingly the characteristic of the organic EL device controlled by a 
transistor, and occupies it on a substrate — an occupation area can be boiled markedly and can be improved. If 
the surface state display built into the matrix by making this luminescence transistor into a pixel is used, the 
image display which has story tonality in all the pixels in high resolution by carrying out the address only of the 
gate voltage of a pixel where fixed driver voltage is impressed will become possible. According to the light- 
emitting— luminance control method of this invention, the light emitting luminance of an organic EL device can be 
modulated only by changing gate voltage. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the organic thin film luminescence transistor in the 1 embodiment of this 
invention 

[Drawing 2] The figure in which being a sectional view in A- A of drawing 1 , and showing an example of the shape of 
a gate electrode 

[Drawing 3] The figure in which being a sectional view in B-B of drawing 1 , and showing an example of the shape 
of a source electrode and the electrode B 

[Drawing 4] The sectional view of the organic thin film luminescence transistor in the 1 embodiment of this 
invention 

[Drawing 5] The graph which shows the gate voltage dependency of drain current and light emitting luminance 
[Drawing 6] The graph which shows the gate voltage dependency of drain current and light emitting luminance 
[Description of Notations] 

1 1a Organic thin film luminescence transistor 

2 2a Substrate 

3 and 3a gate electrode 

4 and 4a gate insulating thin film layer 

5 Organic transistor activity thin film layer 
5a Organic thin film layer 

6 and 6a source electrode 

7 7a Electrode B 

8 and 8a organic electroluminescence thin film layer 

9 9a Electrode A 

10 Output port of an electrode 

1 1 Output port of an electrode 

[Translation done.] 
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7-i^ftADtfc^-a-*#ty 0 wi$ELSBiJiw£-f 

fflV^ns. WHE LMRffH, £:£>«! BO- 

[0 0 2 5] fcffifcLTOfcffiAfcfi, %#tf3K.it7A/ 

Mkmmt, WFtKssnstoTttfti/^, y-x 
[0026] y-h«& v-xmm, «sb cfw 

y$vk vy*>>72>, ig, #y#AS<D&Ii*f>i:ft& 

**ym<DmwQ*mw, jsfy^Ast*, g{t#y*2» 

[0 0 2 7] tATs 2^Jt©®!gt£:33ttS«(a»llt»3t 

BW*»6©««*ttiB«iLT»R«A»6W!)lHU 
*SB**r«E LiR7ffOHS2: IT, «SA£Bff £ 

[0028] soffit y- h«fiwwiw««js 
fs 0 y-HM«WMifcLT#y^-iMi*fflv\ x 

rJv-T'&SJf^ XH>3-hf<Dl»Jfflt't 

[0 0 2 9] #*h5y^X^SttWMiO±«t, ft 
3iltt^S«SB (FW>li) !:y-7tffi^' 

9&Mftftti»fllMttMI (I T0SBM1) 
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a b %Bf$.Lrc&, mm b ©±gp^ffitc*« e l stun 
yyi?zz&%&?z a 

[0030] c<D£?\m&2tircG®wmmythyy 

Tfct> ^46V-XttS (SW&) fcttLTmSA^V-ft 
Xfc/VTX-f-So 0»J*tf -1 5 V^EPftlLTc^T* 

«s casB) p^w^ELgGoits (ma) -mm 
io b cue HKtfesftsff, y-htE»ot^ 

[0031] z<Dvmx\ y-hwstinAsv^^ 
wenE.am.mm mm a) -mm mm) ratim 

©BtettfcifttftK BttcDttUB (US) £flBft»&*- 
20 ;WW«EL»BIMiK^-CjiASns -£> ISS (* 

«a) fr6«?***aiE L«wiicaA**u ax^n 
witoti«B ens) *aLTas*Mfr58i»>iB«h 

©«E*Wiinbfc$$"P, y-h«E*S{b*-&SCi: 

[0 0 3 2] mS A *WSTS S ^(DigglS t 

UT«, y-XtiKSLTWA (HS) ^y^Xtc 
/W7X-TS, 09*. , +1 5V*WJ0bfc*WP 

(WiB) P^^^SE Lg0(DHffi («ffA) -as 
B (IS® MfcSHESft***, y-F«E*%fcoT^ 

[0 0 3 3] CO^Ji^ y-h«ji^iDX.SV^-r7 l 

45i h^y-yx^gBflQy-xmii- Fi/-o«ffiBBK 
«SR^aSa»ii)4. co«!8?tiy-^*Si:*aABB 
ottEtiitl®® OtffiA) -*SB (It®) Mtinfc 
SOT, Lmz&Mffitfffitl, BP«*-/W4FU 

40 ^>«S («SB) ^5.y-X«»C|R]l7T^®)U It 

n, -£> ns (ttSA) fr^*-wiaELiii 

%^lcSSo fBtttaWttO««B (ItS) ^ilLTS 
4£$Jfr5>®*3tii£nSo 
[0 0 3 4] iKDi9tC> V-XttS- Fb-Y^aSH 

k:»-S©«£E*ffiiPLfc$$T% y- h«E^^fb^ 

so t*, msAic i toss, ¥aoiMmo««sTti% 
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zmmtzwmnmzm^zc ito 

[0 0 3 5] mn<DBM 2)04 tt*58H®fS*0® 
fig 2 ICjitt F 5 >>*X ^<0*JfiO-ffliT» 

fe£„ 1 a ttWaWlSa* h^^S^X*, 2 a tig 

3 a &2£ 2 a <D-£©ffifc:S«- Snfe^- h S 
& 4 ati«&©y-F*l3 a#J&$£ftfc§l<Dffi 

igtt&ftfcy- h«iMHUi« 6 a «y- M6»i«M 

4 a©gffiE}gfi8*nfcffittO«aSB, 7ate*@B6 10 

< £fc«SB 6 a'fcV-X*ffi7 a*-&trtR«*a5«t 
? K^tt 6 ft fc WMUilS, 9 a ttWflftfllff 8 a 
ffiKJgj«*ftfcffitt(0«SA-p*5. 

[0036] *nno^nic«(t««flmii9B%h7> 
•y**a\ h yyisz*m&mmm<D'&mtGm 

[0 0 3 7] CCT% *«h7>^*}SfflWHIk* 

= l/>WWW04t « U v-©*Wf «W5 
ft§;6\ Cft5fcE££ftSfc©T?ttfci\> ^tHiiSIJf 

ft, f-ff^a-hS, sz/p^x^y-yfe xtW 30 
-f^Viv hyy>Fi£^jbW5ft3tf, eft 

[o o 3 8] y- h«s. y- hfUMM, « 

@B, y-7>ttSRD*aSAlCO^T«. HjiSO^fill 
>f*X*«\ W$b7y'>*x*«ffiiSiJf t#$IE Lit 

[0039] «~f, *nffi(ommicmtziiwmmy6 
h7>i?z*<o§mi5mtmi-?5o mmmmi tm 40 

SB) CO±Ctll-7^^*gtt»« 

[0040] c;it% umbvyvxjtsvmmmtti 
&Lrc±mc micx-jmmiifmMKutm^mm 50 
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1tfgftJl£J£GE L 1t 2 ffift*tti& f 5 1 5. 
[0 0 4 1] C0«fc3£«jS£ftfcW»iKfS3fch7>' 
S>X#K:*3lr>T\ tt&Atf&ffi'?$&«£e>eKl&£ L 
Ttt, ^46V-X«^ (7-Xttffi) KSLTWSA* 
^-('^T.^-l'TX-fSo 0RI±* -1 5V^BliPLfc 

w>ti c«sb) rat*«iE ljmhi cm a) 

-*«B (MS) HfctflBSftStf, y-h«JEtf*Qfc 

[0 0 4 2] C<D«liT», y-MtffiKiinA5v>f^-X 
F5ys>X*8B<Dy— XfcS- FUf >fIFIt 

<D9.m$3L\mm c«sa) -«sb (h® 

k w ywm^m LrzK-Mmmimmim-s. 
®®<Dm±mzmff*), attorns b mm) ±w&<b 
fr-frmmhyyvwismmmzmtezmmE 1 
mmmicmm®-K&x-zris mm («sa) a* 

5«?*«*aiE L«IMUc8EA*tu ftA2ftfc*-;l/ 

SB (effi) £iILTSM^e»©»)di£ft5. £<DJ: 
•5 y-XS@- K W >«aifflk:tt-S©«E*9i 
ADtfcf$T% y-h«BE%aft*-a:5Ci:T?5Btt»S 

[0 0 4 3] <ffiAAWS-PSS«^<DEil&^ 

UT«, v-x«@^lt*@a ens) ^y^xtc 
/^7xt5„ m« + 1 5 vzwiuLrcVimrit, 
EPiamff tt h 7>s>x*a3<Dy-x*ff- F w y«S 

(«sb) rnt^m L®<omm msa) -msB 
en® Ht^iBSftsA^ y-Fmff^inftoTv^ 

[0 0 4 4] £<D#MT\ *f-hWM\ClfQ7L5-?'(i-Z 

o«E«±ic«ffi mm a) -*hb (rss) nicftit) 

-rym® («sb) fr&y-xwucifii»jT»»u m 
mvhznm b & *-/i/-c*& < els 

MStcffiA^ft, -73, («SA) 

«EL»awiicaA*ft, &A2txrc*->i<tm?m 

S) *5iUTSfifll*»6«lOffi«ftS. 
[0 0 4 5] ecDi-5^, y-^fg-KW>W 
K«-So«E*BiinufeS$-p, y- h«ff^^{t$ 

®h7yz;z2izimmm&*->mmm (p-ao t* 
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fctt, MM A ItC I TOSS!, ^2M^«H^O#«Rrffi 
3t*aarS*«#^*ffi^5CfctfT?t3aV IT 

[0 0 4 6] 

#7*gffi±kl, ia2K^Lfc£@©^£— ><dv;*£ 10 
*^-LT**iiaSll«ffilC«k»)W*3 0nin«J«U - 

^v- G&Hi&r^yi^, B*>WUy (ft) 8) 
£Jjn^l#g£-t*\ 6 8 0°Ctin^bfc»m*aLT^ 

AU ff£ 3 0 0nmO#iJ;<7#i"J U^SffllfcftS! 
SRlfcLT^y**>Slil5 0nm**£^fcJ:& 20 

IC J: 5JP« 2 0 n mO*«W&SWtta%««-r5. C 
nKJ:U f+^;H^O. lmmTft^HA' 
$50. 8mmCDh7y^X^i:— iS<Og£tfO. 2mm 
©j®B<D*«B (B&«£fe£) ^fiK?tl5„ CO± 
C8t£ffi£g?=fc7E#1$E LA-.y7r-/li:LT 

C©±KIE?lJftiMJi£ LTON, N* ->*7x-;l/ 
— N, N" - (ex-3-^^;l/7x-;W -1, 1' 30 
->*7x-;l-4, 4' -->"7^y (TPD) , tt^fft 
M/m%M£LT<D8-**i/*S V 77/1/ = -7 AH 
# (A 1 q 3 ) ^IftJ;^ WPn5 Onra© 
■UPfcfctfl-fto ME, ttiA (HMD iU2O0n 
m<DBOT©MgAg£&*Bt (ttJtl 0 : 1) *}gfig 

-7«I£Jit§U (&S) KV-f^Xl 00 V 

E£ttJjP£-lt3U -3 0VTWffiI?tl§„ ME 
*E£lii)P£-e& fcfBBWttBtfy- h«E©tiI)PE 

*. h 5 k f u>r ymk t mtm&v?- h «e«#14 

[0 0 4 7] fUfS0!|2 

#7 7S1£±E, 02t^LfcH1i©/^->'Ovx^ 
*rtLT££*2iBII8fcJ:DJP2 3 0nm8roU - 
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: uy, B*/<U u> («) so 

AU JSS3 0 0 nm©#y/<7**>UU>»ffi*ftS 
.rSo Ui?*U¥3.7-#V (3-t^fMt7x>' 
-2, 5—>V;W (P 3 0 T) o*an7*;I/A}fflS 
fre.xtfyn-Mcj:'), lOOnmOSfOh^ 

c& \ t i"(ymMZ&i$.-tzrctb<D-?x?A*-yzm 
»t, xg&mc * 2 0 n m<D*mw&nmm® 

ZB&tZo Ctlt«fct», f-* 0. ImmT* 

f-+>*.;l/ffi#*?IO. 8mmOh7>^i:- 32©g 

!n5o co±i5k:SS«^iii»a-r ItS^ 

*°';x^Ixyx;l/7*^ (PEDOT/PSS) ffiK 
£l0 0nm, *«ELffitt«IWfcLT©#U (2- 
*h^>-5- (2-xf-;l/^y+-» -1, 4-7 
x-Uy\£-Uy (MEH-PPV) ©h/l/X>»«# 
P>7bf>n-hLT 1 0 OnmOlIWS. HE, ft 
MA (mm) fcLT7j;^>7A^Hl 5 0nmi*;l/'> 
7A©^fb^K±-rS*^-y7 > i:LTA 1*1 5 0 nm 

u sssRffltum s^#ttc«£fT7 0 
<ov-xm&kWfo^ mm a mm) ev^** 1 o 

o v ommME&mvt §o c ©«HT'ti^7t«^ < & 
IJ£n&t/\ JWc, y-hWIEv^T-ltE^EPiP 
U *E£ii;ta2#3U -2 OVT-fgfttftSiJSft 

©ifSnEttflJLTigijPU y-h«E<Dtf*«5-ri:» 

mtmprs. h 6 e f w >«»Ei:«jwfioy- h 

[0 0 4 8] H»J3 
^LTMXSItatCJ: J 3 0 n mSfL, - 

saofij^o. 2mm©y— h^wa^si-rs. 

y-Tv- (ffip D P ^ : uy, a*^U b> (ft) 81) 
*Jn«HKf6**, 6 8 01CK:lHfl»Lfcftl3»S«jlUT» 

» L fc SKS«±^f54* ~>*^ ;l/^r7 v-# 
AU 3 0 0nmO#'J/<7+fU U^SSR*^ 

t=k ojp* 2 o n m<D¥mw&mmmM&i&!£?Zo c 

n^C c tt)^ ft>*;HA s 0. 1 mmT^vy^hQ&tf 
%}0. 8mm<Dh7y-y'ZZ£—m<DB.-$tfO. 2mm 

oje«©«SB (MHHRfes) *«*n?.„ 
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1. 4-7i-l/>t:-U> (MEH-PPV) Oh^ 
x>JgfflBp5*t:y=i— hLT 1 0 OnmOiltt 
§o Sfc, IffiA (It® £LT#;l/S^Ai?Sil 5 0 
nmi:*7l/->«>AO»ft;*B6±'r**+v^i:LTA 1 
* 1 5 OnmlttSo fWlUfc*f *E38B**r* 

w-f^i oovoaawBE*0]iwrs. c^wc-a 

[0 0 4 9] 

ftTSa fcfww- § c #r* * s 1 1 1 ic , F7y->*x 

*tr *-tr;bi: LTV h U <y ^Xtcffl^j^/cBtfrV X 

zmuLrcvmT\ tf*-b;u©y-hmE©#£7Fu 
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[0B©ffli|i&I8B£] 

[0 3] BlOB-BfcfcttSWffiBT?*!), 7-7.1 

s i: «s b <DBtt<D-m*7*-t m 

[0 4 ] *^©-HS©#!!fcfcttSW«H|E»fBtt h 
10 v^X^Ofr^ 

[0 5] FU^>*«Efcf8#WS0y-h«Eft#tt* 

[0 6] Fw>««fc«jw*oy-h«E«sasFtt* 

1,1a *WiJW6»h7>s;^^ 

2, 2 a Sffi 

3, 3 a y-hltffi 

4, 4 a v-vmrnmrnm 

20 5 S«h7>S>**gte»fflW 

5a ^mmmm 

6, 6 a V-Xli 

7, 7 a W&B 

8, 8 a W^ELsfMjl 

9, 9 a MffiA 
1 0 SSQ^IiJD 

i i mmommu 



[01] 
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F£-M##) 3R007 AB02 AB18 DB03 GA00 GA04 
5C080 AA06 BB05 DD05 DD07 DD10 
DD25 DD28 EE29 FF1 1 HH09 
JJ05 JJ06 
5C094 AA10 AA43 BA03 BA27 CA19 
CA20 DAI 4 EA04 FA01 FB01 
FB14 
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